Thirty-four families with a child or fetus with Turner's syndrome were studied using a series of polymorphic DNA probes. Analysis of the origin of the normal X chromosome was possible in all cases. In 16 families with 45,X (four fetuses and 12 livebirths), the observed X was maternal in each case, indicating a preferential loss of the paternal sex chromosome at, or before, conception. In the remaining 18 families with a variety of karyotypes, but especially in those where the child had an isochromosome of Xq or a ring X, there was again a strong tendency for the normal X to be maternal. Analysis of parental ages was performed with known origin of each abnormality, but no evidence for an increased or decreased parental age effect was detected.
applicable to cultured cells from affected fetuses, were only informative in a proportion (31%) of families, and were biased in that informative families were more frequent for 45,Xm than for 45,XP.3 4 The development of multiple polymorphic DNA markers for the X chromosome offers an alternative approach which should avoid these difficulties. Hassold et a15 6 used this alternative approach to study 40 families with Turner's syndrome where the majority were spontaneously aborted fetuses, and were able to identify the parental origin in 35 (88%) of their families. We describe our results from a study of 34 families in which the majority were live born and where the origin of the abnormality has been determined for a variety of karyotypic abnormalities.
Patients and methods

ASCERTAINMENT OF CASES
Families for this study were recruited from the records of the West of Scotland Regional Genetics Service and with the assistance ofthe United Kingdom Child Growth Foundation.
CYTOGENETIC ANALYSIS
Chromosomal analysis was undertaken using standard cytogenetic techniques on peripheral blood lymphocytes or cultured products of conception. Two families where the proband had Turner's syndrome but 45,X/46,XY (that is, a paternal defect) were excluded from DNA analysis.
DNA ANALYSIS
DNA was extracted from cultured fetal cells in the case of an affected fetus or from peripheral blood lymphocytes of affected children and of both parents.
DNA samples were digested with the appropriate restriction enzymes under the conditions specified by the manufacturers. The resulting fragments were fractionated on 0-8% agarose gels and Southern blotted onto Hybond-N (Amersham) followed by hybridisation with radiolabelled DNA probes. The probes used were St14.1 (DXS52), L1.28 (DXS7), XJ1.1 (DXS206), p198 (MIC2), L754 (DXS84), pERT87.1 (DXS164), p99.6 (DXS41), F8C, 781 Ana#ysis of the origin ofTurns syndrome usingpolymorphic DNA probes (DXS120), and p20 (DXS324).7 The initial screening was performed using Stl4.l. Those families uninformative with this probe, or with chromosomal rearrangements, were subsequently screened with further short and long arm probes. In addition, the cytogenetically non-mosiac patients were screened with Y chromosome specific probes, GMGY1 (DYS12) which maps to the long arm of the Y chromosome, and GMGY7 (DYS58) which is a short arm probe.
PARENTAL AGE ANALYSIS
Parental ages were compared with those of the Scottish population as follows. For each maternal age, its residual was computed as: (maternal age-mean maternal age in population)/(standard deviation of maternal age in population) where the population means and standard deviations were computed from the published tables of the Registrar General Scotland for the corresponding year of birth. The method therefore allows for fluctuations in the population parental age distributions over the period of the study. Under the null hypothesis that the maternal ages ofcases are a random sample from the population, the residuals have an expected mean of zero, and an expected standard deviation of 1, so that conventional tests can be applied. Paternal ages were treated similarly. The parental ages of fetuses were incremented by 0-5 years to correspond (approximately) to expected dates of delivery.
Results
The parental origin of the normal X chromosome was determined in all families studied (table 1). This table includes 27 families briefly described previously.8 Overall there were 27 subjects (79 4%) in which the normal X was maternally derived (Xm) and seven (206%) with a paternally derived X (XP). In this study children (12) 
